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IV. Methodus qmdrandi genera qu<edam Cutvavum , 
aut ad Curvas Simplicwes vedncendi. per A. De 
Moivre K. S. S. 


Q IT A Area Curves cujas AbfcifTa x, & ordinatim Applica- 
O tzx m / 1777 . Sit B Area Curvae cujus AbfcifTa eadem 
cum priori, fed ordinatim Applicatax ro -« ^ 77 ^; ponatur 

dx-xx 


fed ordinatim 
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Ubifiotandum i° quod » Supponitur numerus integer & 
affirrnativus ; 2 ° Quod Quantitas d n B in feric per ? .defig. 
nata, multipicart debet in tot terroinos quot funt uni.tares 
in n ; 3 0 qaod rot iequentes feries per ■— ( 2 _— R, — S, — T 
&c. defigoatas fapii debeant, quot funt unitaces in n $ quod ut 
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Exemplo uno vel altero clarius fiat, dico quod fi » = i, tunc A 


z= d n B 


in 


2 m *+ i 
2 m -+• 4 


m -J" 


x 


y & fi n — 2, 


. I„n- 2 w h- r . 2 m — 2 

^ —a n B tn -- in - 


2 W 


2 m 


(l . SM-+I . w ~ a 3 

*»--z» .v 


m i 2 w *+ 4 


W 3 -[- 2 

2 , 


*»-. I ; 

* y 


4» quod fi ^ ponatur = Vd x -xx> tunc .,4 erit = Q --> R 

S — T&c.-+r. 


Corollarium. 


Si m ponatur aequalis termino cuivis fequentis Seriei 


1 



9 

2 


&c. 


quadratura Curvae cujus ordinatim AppJicata at* aut 

x m Vdx-\-y.x finita evadit & exhibetur per ft riern ncftram ; 
quod ut Exemplo illuftretur, Inquirepda fit Area Curva? cujus 
ordinarim Applicata x ~~ »1/ dx-xx •, fingatur Curvam hanc 
comparari cum Curva cujus ordinatim AppJicata x -l 
quoniam hoc in tafu »— I, ideo 


A — 


d n Bin 


2 m - )- 1 
2 /» -f- 4 


m 


+ 2 


X 


y 


3 


fed w = — 


A- — 


—— ergo 2 m 1 — °j ideoq; 

2 •) 

i 3 o y 3 

x y _ / 

5 X 3 


I 

W -f- 


Hie 
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Hie Obfervatu dignum eft quod Area fic reperta interdum 
data quantitate deficit a vera Area, aut eandem data quantitate 
excedit 5 quo autem exceffus ifte autdeft&us innotefcat, fup- 
ponatur Area reperta augeri minuive data quantitate q , tunc 
que pofita x = o, (upponatur Area aufta minutave aeqaalis ni- 

2 

hilo, fie in prasfenti cafu q reperietur — r^dVd, adeoq; 

3 


A— 


-dtfd 

3 


2 y 1 
31/jf J 


Corollarium 2 dm ' 

Si n ponatur aequalis termino cuivis fequentis feriei 3, 4, y, 
6, 7, &c. Quadratura Curvae cujus ordinatim applicata 
x-» V dx~xx aut x- n V d x -\-xx^ finita evadit, &exbibetur per 
feriem noil ram ; Inqui renda fit A;ea Curvae cujus ordinatim 
appheata x~ 3 tfdx xx . finge earn comparari cum Area Circu- 
li, quae vocetur^j erit m — o, » == 3, adeoqj A = P — 
Qj — R —S. Sed cum quantitas x m infinite parva feu potius 
nulla, in Denominatore termini tertii per quern d n B multipi- 
catur, extet, Quantitas defignata per P infinita eft ; atque ob 
eandem caufam, Quantitas defignata per— S infinita evadit, 
adeoque Quantitates — R evanefeunt: Igitur P=*S, 

2»+ I 2 W — I 

divifaque atquatione per —— in . . fit 

2 m 4 2 m -f* 2 

1 m — 3 dd m " 3 * 

d * B in — —— - = *— x y feu d n B in 2 m — ; 

2 mm 2 

= ddx m $ 3 y*i fcriptifque oSc 3 pro m 8c n prodibit 
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Qorollarium % um - 

Si m ponatur sequa’is termino cuivis fequentis ftriei, — z, 
_ i, o, i 2, 3, 4, y, @V. quadratura Curvce cujus ordi- 
nata x m V d x -xx y pendet a quadratura Circuit: Area vero Cur- 
vascujus crdinata x m </dx-\-xx pendet a quadratura Hyperbo¬ 
te, & relatio iftius Gurvse cum Circulo aut Hyperbola exhibe- 
betur per Seriem noftram in terminis finitis. 


Qorollarium ^ m ‘ 

Si m exponatur per alium quemvis terminum differentem ab iis 
quas lupra memoravimus 5 Curva cuyus ordinata x m f^dx-xx aut 
x M / dxA-xx, neque quadratur exatfte, nec ab Hyperbola 
aut Circulo pendet, fed ad Curvam fimpliciorem reducitur per 
feriem noftram. 


Theorema 2 m ' 

Sit A Area Curvae cujus Abfcifta x & ordinatim applicata 

X m 

— -— Sit B area Curvas cujus Abfciiraeadem cum priori led or- 

? dx~.xx 

m — ti 

— — ponatur if dx-xx zzzy. Erit A — 
if dx-xx 


dinadm applicata 
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2 m —r zm—% n m — y 2 m — 7 

n B in -- in — — - i«- in -<£-*, 

2 7W 2 «;*—• 2 2 m — 4 2 j» —6 


= P. 


I W — I 
•— X 
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y — ~Z 


d 2 m - 1 w ~ 2 

— — 1 —— »» — - ■■ ■ y — — R 

w — 1 2 w 

2 zw — 1 2 *# — 5 » -• 3 

— . - in - - -- 2» *--— x y — ~- S 

m — 2 2 m 2 w*— 2 

d * 2W — I 2 W — 3 2W—y m ~* 

- j„ ,- j„ -——/a*-- x y — —T 

m — % 2 m 2 m — 2 2 w»—4 

&c. 


Obfervationes ad primum Thcorema, hie & in fequentibus 
locum habent. 


C orollarium \ um ' 

Si nt ponatur xqua’is Termino cuivis feqaentis feriei, 
1 3 f 7 9 

—, —, —j —, &c, quadratura Curves cujus ordinatim ap- 

222 22 

X m x m 

plicata — -- aut - - finiuevadit, 8cexhibstur perhanc 

(f d x-xx if d x-\-xx 

feriem. 
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C orollarium 2”' 


Si n ponatur aequalis Termino cuivis fequentis feriei i, x, 

3 > 4> S-> 7> Curva omnis cujus ordinatim applicata 

« 

X mm * X ~ n 

— - aut -■ quadrat ur per hanc feriem in terminis finitis. 

? dx-xx ? dx-^-xx 


Qorollarium % m ' 

Si m exponaturper terminum quemlibet fequentis feriei, 
o, 1, x, 3, 4, 6 , 7, &c. Curva cujus ordinatim appli- 

x”> 

cata --- pendet a Quadratura Circuli. Curva vero cujus 

dx-xx 

X m 

ordinatim applicata —------ a quadratura Hyperbolas. Etenim 

If dx-\-xx, 

fi Centro C, Diametro A B~d deferibatur Circulus AEB , 
ac fumatur AD —x; eredo D E normaliter.junge C E. Sedor 
A EC per > dd divifus asqualts eft Area: Curva: cujus Ordinata 

X 0 

— —— Eodem modo, fi Centro C, Tranfverfo axi A B = </, 

d d x-xx 

deferibatur aequilatera Hyperbola A E, fumatur A D = x, 
erigatur DE ad angulos redos, jungatur C E ; fedor A CE 
per * dd divifus aequalis eft Areas Cur vac cujus ordinata 

X ° 


pr dx-\~XX 


Corol 
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C orolloriuM 4”' 

Si m ponatur xqualis Termino cuivis, qui non in limitationes 

praecedentes cadat, Curva cujus ordinata— -- 

neque quadratur exa&e,, nec a Circulo aut Hyperbola pendct, 
fed ad Curvam fimpliciorem reducitur. 

Theorema % um - 

Sit A AreaCurvx cujusAbfcifla x.ordinatim applicata x m V rrxx t 
fit B area Curva: cujus Abfciffa itidetn x, ordinatim applicata: 
x 2 " rrxx, ponatur fri^xx —y. Erif. A — 

nt~ I T»— ? »»— 5 w “ 7 _ 

r *•» B in - in — in -—* in - oc. = f. 

m-\~ 2 m m—'2 *»—4 

1 , 

-•-. * 

m -f* 2 

rr nt 1 w " ! * 

_ — in - x y = — R 

m m ~i~ 2 

r 4 ‘ w — 2 »»— 3 m " s 3 

— . in - ■ ■ — ’ in 1 — -V y “ — S, 

>» — 2 m -j- 2 m 


fire. 


Corollar'mm \ um ' 

Si m exponatur per terminum quemvis fequentis fe riei i , 3, 
r 7 9 ©c. Qaadratura Curvx cujus ordinata x m f^n-xx aut 
x m ?r r finita evadit, & exhibetur per hoc Theorema. 

Coro/- 
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Corollarium 2 m ‘ 

Si» cxponatur per terminum quemvis fequentis feriei z, 

4, 5, 6 . &c . Curva cujus ordinata x ~ 2 ” f rr-xx aut 

x -*■*" ^ quadratur cxa&e per hocTheorema. 


Corollarium % um ‘ 

Si m cxponatur per Terminum quemvis fequentis feriei •—z, 
o, x, 4, 6, S, &c. Quadratura Curvx cujus ordinata 
x m tf rr-xx, pen det a Circulo. Quadratura vero Curvxjcujus 
ordinata x m ^ rr-\-xx, pendet ab Hyperbola. 


Corollarium 

Si m exponatur per Terminum quemvis difTerentem abilJis 
quos fupra memoravimus, Curva cujus ordinata x m fr^xx 
aut x m /rr-\-xx t neque exadte quadratur, nec a Circulo aut 
Hyperbola pendet, fed ad fimpliciorem Curvam reducitur. 


Theorema 4!""' 

Sit A Area Curvx cujus ablcifTa x, ordinstim appiicata 

— —- . Sic /,* Area Curvje cujus Abfciifa i:i ,‘c.u x. O.c.'i an 

^ rr-xx . 1 * 

m -- 2 » 

p'icata ■——- Etit A — 

^ rr-xx 


r in B 
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,, m ■— i w — 3 w — 5 w — 7 

r jB m-— »»- »» in - e£*c, r= P. 

w rw—• 2 w •—4 w — 6 

, W-I 

— — * 7 

m 

rr m — i m -i ^ 

tn •—• 2 m 

r * w ■—■ i m — j «~5 

— ...-- in ——-- w ——— k. ^ = — S 

?,v_ 4 m t» — 2 

r 4 /»—-i w — % in —f m ~ 7 

— ,- j n .—-- in -—. in —- — • x y ~ — T. 

T n — 6 m m — 2 m —■ \ 

&c. 


Qorollarium i m ' 


-S? m exponatur per terminum qnemvis (equentis feriei 
i, 3» 5> 7» 9 > & c - Quadrature Curvae cujus ordinata 


X m 



— —. - — 

aut - , per hoc 

Theorema habetur in finitis 

If rr—xx 

rr-\-xx 


Tcrminis 




Qorollarium 

2 «». 


Si n exponatur per terminum quemlibet fequentis feriei i, 
i 3, 4, 1 $1 6, & c - Curva cujus ordinatim applicata 

x~ 2n X ~ 2n 

___ -— exalte quadratur pgr hoc Theorema 

^ rr—XX ^ r; — 


M mm mm mm 


Co 
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Qorollarium 


Si m exponatur per tern'inum quemvis fequentis feriei o, i, 
4, 6, 8, 10, &c. Quadrai'ura Curvae, cujus ordinatim appli. 


cata -. pendet a quadraturaCirculi. Etenim fi Centro C ra- 

V* TY—XX 

dio C A = r defcribatur Circulus fumatur C D = x, 

erieatur D E normalis ad C 0 , Jungatur C E : Se< 2 or C ^ E 
perl rr divifus azqualis eft Areas Cur vs cujus ordinatifL ap- 


JC 0 

plicata —--Eodem modo fi Centro C 3 Tranfverfo famiaxi 

if YY~XX 

C A —r, defcribatur aequalatera Hyperbola E A M, duca- 
tur CFad A C perpendicularis = x,ducatu xFE axi parallela 
doneeoccurrat Hyperbolae in E, jungatur C E : fe&or Hyperbo- 
licus A C E per ; rr divifus aequalis elt Areae Curvae cujus ordi- 


x* 

natim applicata — -- - 

V rr-\-xx 


Corollarium 4* m 

Si m exponatur per terminum quemlibet a prascedentibus 

X m X m 

differentem, Curva cujus ordinata allt neque 

»/ rr~r&x v rr-\-xx 

quadratur exa&e, nec a Circulo aut Hyperbola pendet, fed ad 
Curvam fimpliciorem reducitur, 

T heo- 
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7 heorema 5 “' 

Sit A Area Cur vac cujus abfcifla x, ordinatim applicata 

* " 

-j fit B Area Curvae cujus abfcifla itidem x, ejufq^ ordinatim 

d -x 

X m ~* 

applicataErit Area 
d — x 


x m dx »-* 1 ddx”-* 

A — d n B — -— — . . —• » . ■— &c. 

m m—i m — 2 

x " 

Sit ordinatim applicata - . ., tunc Area erit = 

d+x 

x m ddx*”* 

A = -- — - - --- &c. It d • B. 

m m —‘i m —’2 

Corollarium. 

Si m exponatur per terminum quemlibet (equentis feriei, o, 
i t i, 3, 4, 5-, 6 , &c. Quadratura Curvae cujus ordinatim 

X m X m 

applicata-—*, aut * .. pandec a quadratura Hyperbolae; 

d — x d -Jr * 

Vide Fig. 3. 

Etenim cluOis D E, E F ad angulos re&os, fumatur EG ~ d, 
ducatur G H normalisad EF & ipfi aequalis. Intra Afympto- 
tos D Ey E F uefcribatur Hyperbola per H tranfiens, quo fa- 
do fumatur G K—x verfus E pro primo cafu, at verfus F pro 
fecundo; ducatur ordinatim applicata KL : Area H G K L per 
dd divKa aequalis eft Areae Curvae cujus ordinatim applica- 

M m m m m m m % ta 
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X * X° 

—. aut-- Hinc Solidum generatum a portione Ciffoi- 

d —x d-\- X 

dis dum circa Diametrum circuli g^nitoris revolvir, in finitis 
tcrminis cxhibetur, data Hyperbolae Quadratura. 


Theorema 6 um ' 

Sit A Area Curvae cujus abfcifla x, ordinatim applicata 

x m 

. -—- ; Sit B Area Curvae cujus ablciffa itidem x, ordinatim 

rr -f* * x 

«£ wi — a n 

applicata -Erit Area 

rr -j- xx 

x m " 1 rr x m -’3 r ^ x m ‘ S 

A -- \ -——■ &c. 

m — I 5 m -— j* 

C orollarium 

Si m cxponatur per terminum quemJibet fequentis feriei 
o, z. 6 , d, (s'c. Quadratura Curvae cujus ordinatim ap* 

X m 

plic .ia —--— pendeta re&i/icatioce circulars Arcus. Etenim fi 

rr ~j— xx 

centro C rad: •> C A~r defcribarur Cbculus AEG, ducatur 
Tangen.s A K~x jungitur C K periphcrix occurrens in E; 
arcus A E per rr diviius aequalis eft Areae curvae cujus crdinata 

x° 


rr -f- xx 


Corol- 
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CorcUarinm generate ad h<xc fex Tbeoranata. 
Cnrva omnis mechanica cujus quadratura r-endct ab aJiquaa 
Curvis numeroinfinitis, cujus ordinatae formas (equentes adipifci 

x m x m 

poffunt X ™ dx^f XX, — --- - \ X m ^ rrzt xx —-- 

f^dxzL xx rr zL xx 


X m x m 

—- J - - -* y per (erics has quadrari potefh Hoc Exemplo 

d x rr-xx 

unico indicare fatis erit. 

Pofito quod Cubus Arcus Circularis Sinui verfb corref- 
pondentis fiat Ordinata Curvse, cups AMcifla >'■< idem Si. 
nus verfus. Inquirenda eft Arta iflius Curva:. 

Sit Abfcifla x, arcus circularis v, fluxio Arcae fit v 3 ;, 
Sit Area v 1 x-~ q. Igiur v J ;4~ 3 v 2 ±x — q z=zv' 

d ; 3 dv 2 x x 

unde q = $v 2 ix ik&i — —, igitur ■ =- 

2 if d x—xx 2 ^ dx-xx 


X x d x 

fed per Theorema II. —.---- ;—j, 

V* dx--XX 2 f dx—xx 

adeoq ;' = | dv 1 i j dv 2 j , igitur q—\dv l — f\ dv 2 r 
Ergo ad hoc pcrventum dt ut fluentern quamitatem inve- 
niamus cujus fiuxio eft l dv 1 y . 

'Sit Msec quantitas -l dv 2 y — r. 

Igitur \ dv 2 - y 3 dv ^y — ; ~ l d v * r 

Adeoque ; = 3 d v v y ~ l dd v ; Sit r = I d d v x s. 

Igituf -l dd v ^ = \ dd v ; -f- l dd x - v — ;. 

3 d 3 x „ 

adeoque. \-\ddXy-— —■ . — {d * v — i d 1 y , 

4 ^ dx—xx 

per % um • Theorema. Igi- 
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Fgitur s = | d* v — \ d* j. adeoque area quaefita = 
v* x — 1 dv 5 * 4 ~ * d v 1 y — - 1 ddv x id* v.~ id * y. 


Quoniam autem Solida ex rotatione Curvarum genita, Super¬ 
ficies sb cadem rotatione genitx, Longitudines Curvarum, 
& Centra Gravitatis horum omnium a Quadrature Curvarum 
pendent, hxc fi a Curvis fupradidris pendent facillime com- 
putantur. 

Poftquam Theoremata Uxc concinnaveram, eaque Clarifli- 
mo Newtono, ut fupremo harum rerum Judici, monftravc- 
ram ; obtulic iile mihi Chartas fuas mar.ulcriptas, quibus mihi 
conftat fe diu compotem faille methodi qua, aequatione Tri- 
nomiali quavisdata naturam Curvas cxprimente, ilia Curva 
.aut quadraturaur ad fimpliciorcm Curvam reducitur. 

Op;andum autem diet at non folum ea quae ad hanc rem 
fpedtanr, fed alia mulca pieedara ejus inventa public; juris fa- 
cere dignarctur. Hoc credo univeriae Reipublicae Lirerariae vo- 
tum cue. 

Nullus dubito Do&ilfimos viros quorum (cripta in a6tis eru- 
ditorum alibique tarn valde Mathtmaticas difeiplinas promo- 
verunt, methodos huic noftrae affines habere ; adeoque nihil in 
his mihi aferibendum puto nifi quod Theoremata haze reperie- 
rim, nefeius an ullibi extarentfj eaque ad formam tarn facilem 
reduxerim.ut calculus omnis ad hanc mucriam fpe&ans uno 
quafi intuitu conficiatur. Priufquam leribendi finem facio, 
non abs re futurum efle arbitror, fi mine, nulla data citius oc- 
cafione, pauca qusedam repofuerim Clariffimi Ldln'ttii ani- 
madverfionibus, ad Seriem quandam a me publicaram de radio? 
infinitx xquationis invenienda. Exiftimac Vir Clar. Seriem 
illam non fatis generaiem dIe,urpore non attingentemcafus ubi 
quantitates z &cy in fa invicem ducunrur ,* adeoque feriem 
aliam pro mea lubfiituit, hancq; allerit mea infinite.generali- 
orern : ilium autem in levem hunc errorem induchim 
eife fufpicor, quod quantirates a, l , c, d, &c. pro quantitari- 
bus datis alfumpferit, cum pro quantitatibus datisaut indetermi- 
natis indilcriminatim ufurpanclce fuerint. Sed exemplum unum 
afferre libet.quo pateat feriem noltram cafus omne-s pervadere; 
fit yTquatio ny z — z 3 — y 3 In Theorematc noftro fiat a — 
*y t b == o > c~ — 1, g — o, h = 0, i = 1, aut melius fiat 

&~yy 
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yy y h ss o, i = o. in utroque cafu fiet Z 


g 

* ” aJ * + iil + 

yjr —* --■ - —j— “P 111 " ^ rr j** * m " '* V/ fc* 
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V. 

Account of the Appearance of feveral Unufaal 
Parhelia) or Mock-Suns, together with federal 
Circular Arches lately feen in the Air by E: Halley. 

O N the Eighth of April, this prefent Year, 1701, walking 
in London Streets about ten in the Morning, the Air 
being clear, Iobferved the Sun to Ihine faintly, or as we call 
it, waterifh ; whereupon calling up ray Eye, 1 perceived feve- 
ral Arches of Circles about him. 1 made what haft I could to get 
on the top of a Houle, which I did at Mr. Mordent by the Roy¬ 
al Exchange , and found the Appearance as is defcribed in Fi¬ 
gure ^.Lal. 3 0 wherein 

S is the true Sun, Z the Zenith. 

S TP Pa great white Circle parting through the Sun, and 
as nearas 1 could judge, parallel to the Horizon. It was very 
diftind and entire, about two Degrees broad in the Northern 
part about T; and held much the fame breadth in the Eafl and 
Weft, but grew narrower towards the Sun, its edges were not 
very well defined, the whole appearing like a faint white Cloud, 
and a part of it would have been taken for fuch, but the whole 
Circlefeen inthe pure Azure Sky was a very fur prizing fight. 

V NX T a Halo, or rather Iris, that was likewife an intire 
Circle, having the Sun for its Center. I meafured the Semidi¬ 
ameter ofthis to be much about aa Degrees: the breath of this 
Arch which was well defined, was by eftimate equal to the 
Suns Diameter, and it was coloured with the Colours of the 
Iris, but nothing near fb vivid as in the common Rainbow. 
The Reds were next the Sun, and the Blews in the outward 
Limb. Within this Circle the Sky appeared fomewhat ob~ 
fcure,efpecially near the Arch5 and Itake it, that the caufeof 
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